PHARMA DEVILS

QUALLTY ASSURANCE DEPARTMENT

RISK ASSESSMENT FOR HPHV STEAM STERILIZER

Risk Assessment Document
For
HPHYV Steam Sterilizer




PHARMA DEVILS

QUALLTY ASSURANCE DEPARTMENT

RISK ASSESSMENT FOR HPHV STEAM STERILIZER

Table of Contents
1 INEFOAUCTION. ... bbbttt b et b bttt 3
2 AIM OF RISK ASSESSIMENT ...ttt bbb 3
3 Reference DOCUMENTS/ DIAWINGS. .....ccuiiieiieiiecie et esie e ste et e e sreea e e e e ae e e sraeneennes 3
4 Equipment/ SysStem DeSCHIPLION .......cciiiieiiece ettt sra e 3
I o L £ 01| o L | £SO SS 4
6 RISK MaNagemMENT PrOCESS .....ccuveieiiieiieeiesiee st eie st e et esteeste e steesteetessaesteessesraesteeaesneesraeneennes 4
6.1  1dentifying GIMP FiSK.......coiiiiiiiiieiee ettt 6
6.2  RISK ANalysis & EVAIUATION ........cciiiiiiiiieee e 6
T RISK ASSESSIMIBINT ...ttt bbbt b bttt et bbbttt 8
8 SUMMANY & CONCIUSION ..ottt 32
9 ADDIEVIALIONS ...t bbb 32

O VT [0 o o 11 o] YRS SRS 32




PHARMA DEVILS

QUALLTY ASSURANCE DEPARTMENT

RISK ASSESSMENT FOR HPHV STEAM STERILIZER

Introduction:

According to the definition, given in Annex 15 to the EU-GMP-Guide, a Risk Assessment is a method to assess and
characterize the critical parameters in the functionality of an equipment or process. Therefore, risk assessment is a key
element in the qualification and validation approach.

In the project context, risk assessment for the equipment is performed as basic GMP/ EHS-Risk Assessment, which
shall help to identify important GMP/ EHS-requirements.

Aim of Risk Assessment:

At the very basic stage of design the Risk Assessment is carried out to verify that all features are taken into
consideration to avoid the risk of failure of critical GMP and EHS parameter in the equipment.

During study, all GMP, EHS and operational parameters will be identified and assessed for the risk, appropriate
mitigation will be proposed and verification point will be identified and defined.

The Risk Assessment report is produced to provide the documented evidence that design concepts or requirement are
complete in considering all GMP, EHS and operational risks.

Reference Documents/ Drawings:

S.No. |Document Title Document Number

1. Validation master plan

Equipment/ System Description

This risk assessment is conducted for a HPHV Steam Sterilizer, which shall consist of the following main
components:

e Sterilization chamber (pressure vessel with external jacket)

e Facing Loading/ unloading side panels

e Two horizontally sliding doors

e Thermal insulation with external sheathing

e Frame for chamber and valves

e Pipes and valves

e Control devices and instrumentation

e Process controller

e Liquid ring vacuum pump system for mechanical air removal

o Intake air filter, equipped with connections suitable to perform manually the WIT test

e Operating panel installed on Non-sterile side

e Printer installed on Non-Sterile side

¢ Indicators at loading/unloading side

e Temperature probes and pressure transducers

e External/ internal trolley(s)

e Air/ water separator installed on general drain

The unit shall be used for sterilization of garments, machine parts, rubber stoppers, seals and other accessories which
are required within the aseptic area.
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The equipment shall be equipped with two horizontally sliding doors. Each door shall be interlocked by motorized
cylinder mounted laterally on both side of the door. The sealing of the chamber shall be achieved through the heat
resistant food grade silicon gaskets located within the groove between chamber and jacket.

The equipment performs sterilization using dry saturated steam. A well designed jacket shall be provided around the
chamber, which shall be used as a heating medium for chamber.

The equipment shall be fully automatic with the use of PLC and MMI.
The Sterilization process shall be designed for:

e Removal of air from Autoclave and load using either dynamic vacuum or vacuum/ steam pulsing.

e Raising the temperature of load to sterilization temperature by injection of steam under pressure, while effectively
removing condensate & air pockets.

e Attain uniform penetration of heat throughout Steam Sterilizer chamber and to fulfill equilibrium time criteria of
15/30 seconds (for porous load only).

¢ Hold the specified temperature for time sufficient to achieve sterility.

e Cool the load to safe handling temperature without damaging physical, chemical composition and sterility.

e Drying the load articles using hot filtered compressed air

Most of the possible risk concerning the handling/ operation of the Steam Sterilizer (Autoclave) has been considered in
this RA document.

5 Participants:

Name Designation/ Department Signature/ Date

6 Risk Management Process

A typical Risk management process consists of following steps:
e Risk Assessment:

>  Risk Identification

»  Risk Analysis

»  Risk Evaluation
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e Risk Control
»  Risk Reduction
»  Risk Acceptance

e Result of Risk management processes
e Risk Review

e Risk Assessment consists of the identification of hazards and the analysis and evaluation of risks associated
with exposure to those hazards.
Risk identification is a systematic use of information to identify hazards referring to the risk question or

problem description.
Risk analysis is the estimation of the risk associated with the identified hazards. It is the qualitative or
quantitative process of linking the likelihood of occurrence and severity of harm.

Risk evaluation compares the identified and analyzed risk against given risk criteria. Risk evaluation
considers the strength of evidence for all three of the fundamental questions.

The output of a risk assessment is either a quantitative estimate of risk or a qualitative description of range of
risk. In case of qualitative description the risk is expressed using descriptors such as “high”, “medium” or
“low”.

e Risk control includes decision making to reduce and/ or accept risks. The purpose of risk control is to reduce
the risk to an acceptable level. The amount of effort used of risk control should be proportional to the
significance of the risk.

Risk reduction focuses on processes for mitigation or avoidance of quality risk when it exceeds a specified
(acceptable) level. Risk reduction might include actions taken to mitigate the severity and probability of
harm.

Risk acceptance is a decision to accept risk. Risk acceptance can be a formal decision to accept the residual
risk or it can be a passive decision in which residual risks are not specified.

e The output/ result of the quality risk management process should be appropriately communicated and
documented.

e Risk management should be an ongoing part of the quality management process. A mechanism to review or
monitor events should be implemented.

e The output/ results of the risk management process should be reviewed to take into account new knowledge
and experience.

¢ Risk management should be an ongoing part of the quality management process. A mechanism to review or
monitor events should be implemented.
The output/ results of the risk management process should be reviewed to take into account new Knowledge

and experience.

This document applies the risk management principles to identify the risks associated with the design,
Construction and operational features of the proposed sterile formulation facility.

The objectives of this risk assessment are to:

* Review the design around a structured methodology

* Identify the failure modes and associated risks

* Check if the proposed control measures are adequate

» Identify recommendations to obtain a more acceptable risk level if required.
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6.1

6.2

Identifying GMP risk:

Identification of Risk associated with the equipment, is generally based on prior experience and the concerns of
the participants of risk assessment document.

The risks identified are categorized as “GMP risk” or “Non-GMP risk”.

GMP is defined as “the practices which ensures that products are consistently produced and controlled to the
quality standards appropriate to their intended use and as required by the marketing authorization.”

Thus, GMP covers all aspects of the manufacturing process: defined manufacturing process; validated critical
manufacturing steps; suitable premises, storage, transport; qualified and trained production and quality control
personnel; adequate laboratory facilities; approved written procedures and instructions; records to show all steps
of defined procedures have been taken; full traceability of a product through batch records and distribution
records; and systems for recall and investigation of complaints.

Thus those risks which might have a direct or indirect impact on the quality of the product are classified as “GMP
risk”. Also, those risks which might result in regulatory guidelines non-compliance are also classified as “GMP
risk”.

For example: The Hygiene level of the manufacturing areas has a direct impact on the quality of the Product.
Thus, it is classified as GMP risk.

The “Non GMP” risks include risks related to EHS, operational and other non-critical hazards.

Following types of risks are mainly identified during risk assessment process:

° Risk related to hygiene level of the manufacturing and supporting areas

. Risks related to appropriate utilities and their control (eg. power source, compressed air etc.)
. Risks related to calibration/ preventive maintenance

. Risks related to protection of the environment and health & safety of personnel.
. Risks related to cleaning & sterilization

. Risks related to unidirectional flow of the material

. Risks related to cross contamination of the products

° Risks related to entry and exit of personnel and material.

° Risks related to all the environment features of the manufacturing areas.

° Risks related to requirement of particular rooms for different activities.

° Risks related to environment health and safety of personnel.

RISK ANALYSIS & EVALUATION:

The risk analysis is performed using a qualitative basis of approach.

Qualitative analysis uses word form or descriptive scales to describe the magnitude of potential consequences/ impact

and the likelihood that those consequences will occur.

The qualitative measures of likelihood includes descriptors like “Unlikely”, “Possible” and “Likely”, whereas the

qualitative measures of consequence/ impact includes descriptors like “Minor”, “Moderate” and “Major”.
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Qualitative measures of likelihood

Level Descriptor Example detail description
1 Unlikely May occur at some time
2 Possible Might occur at some time
3 Likely Will probably occur in most circumstances

Qualitative measures of consequence/ impact

Level Descriptor Example detail description

1 Minor ¢ No impact on the product quality or outcome of the equipment.

o [Features required for easing equipment operation.

¢ No direct impact on product quality/ outcome of equipment. However
may indirectly affect the product quality.

2 Moderate e Minor effect on personnel health

e Used in the initial stage of operation, however it may affect the final
output but those are not used for final release of output.

e Effect on environment such as clean room.

o Features having direct impact on product quality/ outcome of

equipment like contact parts MOC, Surface finish, Control system,

Process air quality etc.

Failure could lead to regulatory non-compliance.

Loss/ damage to equipment or its critical sub-components

Critical instruments not calibrated or not of desired range or accuracy.

Proper supporting documentation not provided.

e Major effect on personnel health

Based on the above parameters of likelihood and consequence a qualitative risk analysis matrix is prepared to

identify the overall Level of Risk, as mentioned in table below.

3 Major

Qualitative risk analysis matrix — level of risk

Likelihood 1 — Minor Conzse—ql\tjl(:)r:jceerselltlempa(:t 3 — Major
1 (Unlikely) Low Medium High

2 (Possible) Low Medium High

3 (Likely) Medium High High

The final Risk level shall thus be described using descriptors such as “Low”, “Medium” & “High”, where each
descriptor implies the following meaning:

Low — Risk can be accepted or ignored. These do not affect the final quality of the equipment/ system and it can
be managed by routine procedures and are unlikely to need specific application of resources.

Medium — Risk required ongoing monitoring and review, to ensure level of risk does not increase. Otherwise
managed by routine procedures.

High — Action plans must be developed, with clear assignments of individual responsibilities and timeframes.
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7 Risk Assessment:

In the following section a table is produced for the risk assessment. The significance or instruction for each column is
described in the following paragraph.

Column 1 : Serial number of the Risk assessment item

Column 2 : Process step/ Component: Identify the process step or component associated with the risk.

Column 3 : Risks: Identify the type of risk associated with the process or component

Column 4 : Verify that whether risk have GMP impact in terms of Yes/ No.

Column 5 : Justification: Provide justification for declaring both Yes/ No for GMP impact in column 4.

Column 6 : For the risk other than of GMP impact, write that what is/ are the type of risks e.g. EHS,
operational, etc.

Column 7 : Justification: Provide justification for considering the risk.

Column 8 : Risk level: Determine the risk level as High, Medium or low based on the impact.

Column 9 : Risk Control: It is further divided into the following three sections:

Column 9a : Mitigation Method: Write the risk mitigation strategy as considered in the design.

Column 9b : Residual risk level: After the risk mitigation what is the residual risk level, whether it is

Acceptable, Low or Medium.
Column 9c : Test document: Write the test point where the risk mitigation strategy will be verified.

Column 10 : Status of RA: Mention the status of the Risk assessment point i.e. whether it is ‘Closed” or
“Open”, after the execution/ approval of the Test document.
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Process - GMP Justification Other Risk - Risk RESCITHIE) Status
S.No. Risk Risk Justification
steps/ component (5) type Level AT . . Test of RA
1) @ 3) Yes/ No ©) (7 @®) Mitigation Method Residual risk Document | (10)
4) (9a) level (9b) (90)
General Design of Equipment/ Components
The Autoclave size shall be sufficient to
Insufficient space for ?Seergltjia:)ts s?sace afor Gl\t/tl1l(3 :_rs:{:(ejasgatteirr?s (r:g?e/ cater to the demand of the production load.
i i i The size shall be designed considering the
L Chamber size sterilizing articles ves requirement to conduct error Operational chamber size is Medium load patterns. g g Acceptable IQ&PQ
free operation small. ) .
Load patterns shall be fixed and qualified.
Validation ports shall be provided on the
Sterilization No test ports / flanges side walls for multi-point temperature
i mapping.
2. chamber available Yes PQ study cannot be performed No NA High ppIng o Acceptable 1Q
Access to the validation ports should be
possible through the technical area.
Chamber
= Accumulation of condensate
in parts of equipments, Design of the chamber shall be appropriate
Sterilization Chamber  cannot  be sterilization out of control, ) SECh ;hatt slopg ;?1 pdrO\{ided in the entire
3. chamber drained comp!eFer/ Yes risk of contamination, No NA High Chamber towards the drain. Acceptable 1Q
not fully self-draining. ) Drain shall be located at the deepest point of
= Complete  drainage  not the chamber.
possible.
Chamber leak test cycle (Vacuum and
Sterilization process out of Pressure based) shall be provided in the
Sterilization Leakage e . . control system for detecting leakage, along 0Q &
4. Yes specification; contamination of No NA High with alarm provision in case of failure Acceptable
chamber (autoclave) system/ product possible. P " SOP
Leak test cycle shall be performed routinely
as per frequency mentioned in SOP.

Page 9 of 32
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GMP Risk Control (9)
Process

. . Justification Other Risk e Risk Status
S.No. steps/ component Risk Risk Justification

) R @) Ye(s‘/l)No ©) t{t!,’)e @ Pae Mitigation Method Residual risk | [ 18 Oglﬁf

®) (9a) level (9b) =

= Jacket shall be provided around chamber to
increase heat transfer efficiency &
structural strength.

= Steam supply shall be provided to the jacket
Difficulty in  maintaining Overational/ to heat up prior to the heating of chamber,
Yes uniform temperature conditions P EHS = Heat transmission | Medium during heating/ sterilization phase. Acceptable 1Q & 0Q

inside chamber. to the environment = Temperature sensor and pressure indicator
increased. shall be provided in the jacket to monitor
the temperature and pressure conditions
along with alarm provision in case of low or
high temperature and pressure.

= Heat consumption
increased.

Sterilization No jacket provided

Chamber around the chamber

= The jacket shall be heated up prior to the
chamber so as to provide uniform heating.

= Temperature probe shall be provided in the
jacket to monitor the temperature along
with alarm provision in case of low or high
temperature.

= PRV shall be provided on the pure steam
line to chamber to control pure steam
supply as per requirement.

= PRV shall be provided on the plant steam

o o line to jacket to control plant steam supply
= Inefficient sterilization as per requirement
Sterilization Temperature and

Chamber pressure not uniform

Yes = Important parameter for the No NA High = Alarm shall be provided in case of low/ high Acceptable Ig?’sgg

process. temperature conditions in the jacket or
chamber.

= Chamber temperature and pressure shall
also be continuously monitored by
temperature & pressure sensors and alarm
shall be provided in case temperature or
pressure goes out of set limit.

* In case sensors are not working or are
faulty, alarm shall be generated.

= Routine calibration of the temperature and
pressure sensors shall be performed as per
SOP.

Page 10 of 32
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SN Process - GMP Justification Other Risk - Risk RESCITHIE) Status
.No. Risk Risk Justification
steps/ component (5) type Level S . . Test of RA
1) @ 3) Yes/ No ©) (7 @®) Mitigation Method Residual risk Document | (10)
4) (9a) level (9b) (90)
Doors
Door sealing failure shall be alarmed.
Manometers shall be installed to monitor
= Sterilization out of validated door gasket pressure along with alarm in
procedure. case pressure is low. 10&0
7. Doors Door sealing damage Yes . . No NA High Process shouldn’t start in case doors are not Acceptable Q Q
= Sterilization temperature will & SOP
. sealed properly.
not achieve. . .
Regular visual check and preventive
maintenance of the door gasket seal shall be
done regularly as per SOP.
Alarm provision shall be provided in case
door position indicators are not working.
Door position Contamination of clean room Process shouldn’t start until both doors are
indicator failure/ possible by  simultaneous closed and locked. 00&
8. Doors Fiamage; Door Yes opepi_ng_ of  both (_JOOI‘S; No NA High Door interlocking feature shall be verified Acceptable SOP
interlock does not sterilization out of validated during qualification
work procedure. The working of door position indicators and
interlocking shall be checked regularly as
per SOP for Preventive maintenance.
Door shouldn’t open until potentially
Door opens  with . PETSKONNE| may be at dangerous conditions exist within chamber
i Risk. and it should open only once process end/
process running or . . a op y p
9. | Doors potentially dangerous | Yes Arr;;g:fé fll?)a/ move with the EHS » Environment High door opening parameters have been | Acceptable 0Q
condition exist inside P : temperature may get reached.
chamber increased. Door also shouldn’t open if any process is
running in the chamber.
Door at clean side not Not  sterilized components/ Sterile side d houldn’ .
locked in case of v accessories may be unloaded N NA Hidh ter_ll_e side door shouldn't open in Icasg A bi
10. | Doors failed/ aborted es from the sterile side. Clean 0 ig sterilization  process is not complete cceptable oQ
e N . successfully or if process is aborted.
sterilization process room contamination possible.

Page 11 of 32
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SN Process - GMP Justification Other Risk - Risk RESCITHIE) Status
.No. Risk Risk Justification
steps/ component (5) type Level S . . Test of RA
1) @ 3) Yes/ No ©) (7 @®) Mitigation Method Residual risk Document | (10)
4) (9a) level (9b)
(90)
Piping
Valves for Valves are not of Valves on clean media line to the chamber
11. clean media hygienic/ sanitary Yes Contamination possible No NA High should be of hygienic/ sanitary design i.e. Acceptable 1Q
design diaphragm valves.
« Pipeli t be drained Clean Steam piping to the chamber and
* Inclination of piping c:ﬁﬁ I::;ZI car&r:;)in aeijilitra":z)t condensate outlet piping from the chamber
Piping too low; stagnant suffil():ient)(l::a it y shall have adequate slope to avoid water
12. | (Cleansteam, | Water. Yes ) pacty No NA High | clogging in the line and thereby preventing | Acceptable IQ
& drain) . Pini " i = Risk of contamination / microbial contamination.
Iping system contains microbial growth in piping .
dead legs, air pockets h No dead legs or air pockets should be
J possible
present.
Orbital welding shall be done for all contact
| pipings (clean utilities).
. GMP requirement; Cleaning . - . .
Piping . . o Where orbital welding is not possible,
13. | (Clean steam, Weldlng quality - not Yes problims, _S%L_Jrfa_ce _condltlon? No NA High manual TIG welds shall be done. Acceptable 1Q
& drain) appropriate out of specification in case o ) o
bad welding quality. Welding verification reports and welder
qualification certificate shall be provided by
vendor.
All metallic contact materials of clean
media piping & chamber shall be made of
Piping Material of pipeline Material may react with SS 316 or better.
14. | (Clean steam, not sunt_able/ _rre]swtaé\_t; Yes cleanmg hmed|§1 | agd No NA High lt\)lon-m;talllc]{ elgston:jers colr]tact parts Thall Acceptable 10
& drain) interaction with media contaminate the articles to be e made up food grade quality material i.e.
possible. sterilized. silicone, Viton, PTFE etc..
Material test certificates/ manufacturer’s
declaration shall be provided for both.

Page 12 of 32
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Process - GMP Justification Other Risk - Risk RESCITHIE) Status
S.No. Risk Risk Justification
steps/ component (5) type Level S . . Test of RA
1) @ 3) Yes/ No ©) (7 @®) Mitigation Method Residual risk Document | (10)
4) (9a) level (9b)
(90)
= Adequate piping slope shall be provided to
avoid water clogging.
L = Inefficient sterilization. = Temperature shall also be continuously
15. | Piping Wa_ter accumulation in Yes L No NA High monitored in the drain & chamber during Acceptable 1IQ & 0Q
drain & chamber = Contamination of the product. process.
= Hot Air drying arrangement shall be
provided
= All drain lines shall be connected to
common header having adequate size to
= Drain lines not decrease heat-up time.
connected to = Sterilization = Drain cooling system shall be installed on
common header Clean room temperature and process time shall the common header drain line to reduce the
drain. ! temp . be increased. temperature of the drain to 80°C, before
16. | Drain lines = Steam emission from Yes R.H conditions  may be | Operational/ = Chamb d | Medium draining Acceptable 1Q
: drain li disturbed from the steam EHS amber an : _
rain fines. released inside room. operator safety at * A cyclone separator shall be provided on
= Back pressure from risk due to back the common header drain line with an air
drain line to the pressure. vent to de-pressurize the condensate and
autoclave chamber. generic waste by separating air from the
liquid waste and thereby preventing back
pressure.
Filters
Sterilization grade hydrophobic filter (0.2
Filter No sterile filters on Basic requirement for micron pore size) shall be provided on the
17. | (Compressed compressed air line to Yes preventing contamination of No NA High vacuum break (Compressed air) line. Acceptable 1Q
air line) chamber. articles after sterilization.
= PRV shall be provided in compressed air
line to control the pressure as per
requirement.
Filter -~ = Certification regarding the Integrity testing
18. | (Compressed Filter choking/ leakage Yes Chances c_)f con(ammatnon of No NA High of the filters shall be provided by the Acceptable IQ &
- product being sterilized. SOP
air line) vendor.
= Online filter integrity test shall be possible
for the filter.
= Filter integrity test shall be conducted at

Page 13 of 32
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Process - GMP Justification Other Risk - Risk RESCITHIE) Status
S.No. Risk Risk Justification
steps/ component (5) type Level S . . Test of RA
1) @ 3) Yes/ No ©) (7 @®) Mitigation Method Residual risk Document | (10)
4) (9a) level (9b) (90)
regular interval as per SOP.
= Regular exchange of filter cartridges as per
SOP.
= In-situ sterilization of filter and filter
Chances of contamination of housing should be possible, through
Filter In-situ sterilization of the compressed air pipelines automatic filter SIP cycle provided in the
19. | (Compressed filter and filter housing Yes while removing filter for No NA High control system. Acceptable 1Q & 0Q
air line) is not possible sterilization; contamination of = A temperature sensor shall be provided for
chamber. monitoring  of  temperature  during
sterilization cycle of filter.
= Sterilizable grade filter should be used.
Filter Affected by the high Filter efficiency will decrease = Provision shall be incorporated in the SOP
20. | (Compressed temperature arr:d Yes Ieadlng_ _ tof A furﬂ;er No NA High to clhec_k theleffluency of the filters at Acceptable IQ &
air line) pressure- during the contamlnqt[on 0 the articles regular intervals. SOP
sterilization process under sterilization. » Filter shall be replaced after set number of
sterilizable cycle, as mentioned in SOP.
. . . . = The filter housing shall be self-draining
Filter Filter housing drain Water stagnation in  Filter type.
21. | (Compressed ability is not sugfficient Yes housing; chances of No NA High . . Acceptable IQ
air line) Y microbiological contamination * Proper slope shall be provided on the drain
line of filter housing.
System Functions
= Loading of the articles shall be done using
Loading/ Unlozding of erilation shll be. placed on-intena
Loading/ the articles inside Loading will lead to the :
22. Unloading autoclave chamber is | Y | violation of the GMP. No NA High trolley of MOC SS 316 or better. Acceptable 1Q
not GMP compliant = Internal trolley shall have adjustable
perforated SS shelves.

Page 14 of 32
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Process - GMP Justification Other Risk - Risk RESCITHIE) Status
S.No. Risk Risk Justification
steps/ component (5) type Level AT . . Test of RA
1) @ 3) Yes/ No ©) (7 @®) Mitigation Method Residual risk Document | (10)
4) (9a) level (9b)
(90)
Loading/
unloading Inoperability or safety Loading level/  system The design of autoclave and trolley shall be
23. | position of riskpforo erator Yes between autoclave and trolley No NA Medium | verified, during installation and both should Acceptable 1Q
autoclave/ P not appropriate be on the same loading level.
trolley
= Loading scheme shall be defined and
i ilizati i validated during PQ study.
24. | Loading Loa}dmg scheme not Yes Sterilization out of validated No NA High '9 Q y Acceptable PQ &
defined / wrong procedure = SOP ‘Operation of the Autoclave’ shall SOP
mention the validated load patterns.
= Alarm provision shall be provided in case of
L . too long heating time.
Cycletime increases, negative Heating time too long set point, shall be 0Q &
25. ; iney ti influence on heat sensitive No NA High - d Acceptable
Heating Heating time too long Yes articles possible g verified based on proper process designing P PQ
to have optimum and reproducible heat up
time.
) ) = Alarm provision for high temperature
Temperature too high/ Negative influence on heat during sterilization hold i.e. higher than set
sensitive media / goods; . value
26. | Sterilization temperature overshoot | . ilizati No NA High ' Acceptable 0Q
during  sterilization \S/;?iré';:;'o':ocgég‘;:ss out of = Pure steam supply to chamber shall stop in
hold. P : case of temperature overshoot.
= Alarm provision for temperature lower than
set value during sterilization hold.
= The sterilization timer should stop in case
chamber temperature goes below the
| sterilization temperature for some settable
Temperature too low Sterilization process out of . time period and restarts from the same point 0Q &
27. | sterilization gu[(i,ng sterilization | Yes | validated range No NA High if the temperature is achieved within the Acceptable PQ
0

time period.

The sterilization timer should reset, if
chamber temperature doesn’t reaches
sterilization hold set point within settable
time period.

Page 15 of 32
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S.No.
)

Process
steps/ component

@

Risk
(©))

GMP
Risk
Yes/ No
()]

Justification

®)

Other Risk
type
(6)

Justification

@

Risk
Level

®)

Risk Control (9)

Status

Mitigation Method
(9a)

Residual risk
level (9b)

Test
Document
(9¢c)

of RA
(10)

The settable time period shall be decided
after qualification.

28.

Sterilization

Chamber or
pressure too high

Jacket

Yes

= Sterilization process out of
range.

= Goods may be damaged.

Safety

Safety risk to

operator

High

PRV shall be provided in plant steam &
pure steam line to control the pressure as
per requirement.

Alarm provision shall be provided in case of
high chamber or jacket pressure.
Pure steam supply to the chamber and plant

steam supply to the jacket turns off in case
of high pressure.

Safety relief valves shall be provided in
case pressure goes above set value.

Acceptable

oQ

29.

Sterilization

Sterilization hold time

too short

Yes

Goods not sterile

No

NA

High

Sterilization fail message shall be displayed
and printed in case sterilization hold time is
less than set hold time or the target FO value
is less.

Appropriate program design shall be done
during qualification.

Temperature mapping shall be done during
qualification to study sterilization hold time
achieved.

Biological indicator challenge test shall be
performed during qualification for all loads.

Acceptable

0Q&
PQ

30.

Sterilization

Presence  of
condensable gases.

Non

Yes

Sterilization will not be proper,
Goods are not sterilized.

No

NA

High

Sampling valve shall be provided in pure
steam line to check the pure steam quality.
Quality of pure steam shall be checked

during qualification studies & regularly as
per SOP.

Acceptable

1Q,0Q
& SOP
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RISK ASSESSMENT FOR HPHV STEAM STERILIZER

S.No.
)

Process
steps/ component

@

Risk
(©))

GMP
Risk
Yes/ No
()]

Justification

®)

Other Risk
type
(6)

Justification

@

Risk
Level

®)

Risk Control (9)

Mitigation Method
(9a)

Residual risk
level (9b)

Test
Document
(9¢c)

Status
of RA
(10)

3L

Sterilization

Incorrect temperature
& pressure
measurement

Yes

Sterilization out of validated
procedure

No

NA

High

Temperature and pressure sensors should be
calibrated.

The system shouldn’t take the reading of
temperature and pressure sensor in case the
reading is out of settable limit, in case of
any fault in sensors.

Alarm shall be generated in case of faulty
Sensor.

Routine calibration of sensors shall be
performed as per SOP for Calibration.

Acceptable

1Q,0Q
& SOP

32.

Sterilization

Articles will remain
under  the High
temperature & High
pressure influenced
environment, even
after the sterilization
process is over.

Yes

Excess exposure to such
environment will influence the
product.

No

NA

High

Chamber exhaust valve should open
automatically once the process ends.

A safety thermometer connected to an
independent chamber temperature probe
and equipped with independent digital
display, shall be provided for monitoring
chamber temperature. It should prevent
opening of the doors in case of too high
temperature in the chamber.

Cooling cycle shall be provided in the end
of the process so as to cool down the load
gradually using compressed air inside
chamber and water circulation in jacket, and
prevent damage to containers.

Audio/ visual alarm shall be provided to
assure that the process had completed once
settable parameters have been reached.

Acceptable

1Q & 0Q

33.

Cooling

Cooling process after
sterilization not
available

Yes

For articles sterilized at low
temperature may not sustain
high temperature conditions
after sterilization.

No

NA

High

A rapid cooling phase shall be provided after
sterilization wherein, chilled soft water shall
be circulated in the jacket for rapid cooling of
the chamber.

Acceptable

0oQ
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S.No.
)

Process
steps/ component

@

Risk
(©))

GMP
Risk
Yes/ No
()]

Justification

®)

Other Risk
type
(6)

Justification

@

Risk
Level

®)

Risk Control (9)

Mitigation Method
(9a)

Residual risk
level (9b)

Test
Document
(9¢c)

Status
of RA
(10)

34.

Cooling

The temperature of
soft water circulated in
jacket for cooling is
high.

Yes

Cooling will not be proper;
shall take too long time

No

NA

High

A heat exchanger with chilled water supply
shall be provided at the soft water discharge
line for chilling of soft water.

The flow of chilled water shall be controlled
based on the temperature requirement of
soft water.

Thermostat shall be provided to maintain
temperature of soft water.

Acceptable

IQ & OQ

35.

Cooling

Soft water required for
cooling is low in
quantity/ pressure.

Yes

Cooling shall  be

affected

process

No

NA

High

Soft water tank shall be provided for storing
of soft water, along with level switches to
maintain the required amount of soft water
in tank.

A discharge pump shall be provided at the
outlet of the tank to discharge soft water to
jacket, at set pressure.

The pump operation shall be interlocked
with soft water level inside tank and stops in
case of low level.

Acceptable

IQ & OQ

36.

Sterilization

Cold spots due to
incomplete
displacement of air

Yes

Air pocket formation inside
chamber; Sterilization process
insufficient

No

NA

High

Pre-sterilization vacuum cycle shall be
provided in the process to remove any
residual air prior to heating, thereby
preventing formation of any air pockets.
Pulsing cycle provision shall be provided for
pre-sterilization vacuum cycles to increase
efficiency of residual air removal.

Vacuum pump should remain continuously
on during pre-pressurizing stage so as to
remove any residual air through reduced
size valve.

Air detector system shall be provided for
detecting any residual air in the chamber
during the process.

Alarm provision shall be provided in case
residual air is detected inside chamber and
the sterilization process shall be failed/
invalidated.

Acceptable

1Q,0Q
&PQ
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RISK ASSESSMENT FOR HPHV STEAM STERILIZER

Risk Risk Control (9) Status

Level AT . . Test of RA
Mitigation Method Residual risk Document | (10)

®) (9a) level (9b) =

GMP P .
Process . p Justification Other Risk P
S.No. steps/ component Risk Risk Justification

() type
1) @ 3) YE(SL{)NO ®) 7)

= Temperature mapping of the chamber shall
be performed to identify “cold spot’ and to
ensure that it meets required sterilization
process conditions.

= Pressure of the chamber shall be
continuously monitored through pressure
transmitter.

. ) = Alarm shall be provided in case vacuum 1Q, 0Q
Vacuum pump fails Yes | Pre-pulsing & Drying out of No NA High pump fails or in case vacuum is not attained | Acceptable 2 SOp
validated procedure within required time.

= Regular maintenance of vacuum pump shall
be done as per preventive maintenance SOP.

37. | Preand Post
vacuum phase

= Soft water at low temperature shall be
provided to the vacuum pump inlet.

= A heat exchanger with chilled water supply
Required amount of shall be provided at the soft water supply

Vacuum level vacuum is not Yes Pnla_-(;j)uls(;ng & Ddrying out of No NA High line for chilling of soft water. Acceptable | 1Q & OQ
achieved validated procedure

38.

= Pump shall be provided to circulate soft
water with constant flow.

= Flow switch should be provided in line.

= A soft water tank shall be provided for

storing of soft water, along with level
. ) switches to maintain the required amount of
Pre-pulsing & Drying out of No NA High soft water in tank. Acceptable | 1Q &0Q

validated procedure = Vacuum pump operation shall be
interlocked with soft water level inside tank
such that it stops in case of low level.

Soft water required for
Vacuum vacuum pump is low Yes
in quantity/ pressure.

39.

Drying with = Re-contamination/ microbial = Proper post sterilization vacuum cycle shall

vacuum  and growth possible. i be provided. 1Q, 0Q
40 | post Goods not dry Yes | Articles may not be suitable No NA High  |u Filtered hot air drying phase option shall be | Acceptable &PQ
steri_lization for manufacturing. . prqvided after sterilization to dry the load

heating articles.
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QUALLTY ASSURANCE DEPARTMENT

RISK ASSESSMENT FOR HPHV STEAM STERILIZER

Risk Risk Control (9) Status

Level AT . . Test of RA
Mitigation Method Residual risk Document | (10)

®) (9a) level (9b) =

GMP P .
Process . p Justification Other Risk P
S.No. steps/ component Risk Risk Justification

() type
1) @ 3) YE(SL{)NO ®) 7)

= Heat exchanger shall be provided on the
compressed air line to the chamber, with
steam supply, to heat the compressed air for
drying.

= Temperature sensor shall also be provided
after heat exchanger to monitor the air
temperature and regulate steam supply to
the heat exchanger as per set temperature.

= Garments/ goods dryness test shall be a part
of gualification study.

= Multipoint temperature mapping shall be
done inside the autoclave chamber and drain
line to control so as to maintain uniform
temperature and pressure conditions inside
the chamber.

= PRV shall be provided at pure steam inlet to
the chamber, which shall control steam inlet
based on the pressure set point, thereby 1Q, 0Q

. controlling temperature within specified | Acceptable

phase; temperature not validated procedure 9 P P &PQ

maintained within parameers.

sterilization band. = The system shall be designed to provide a

temperature accuracy of £0.5°C throughout

chamber during sterilization hold.

= Temperature mapping shall be carried out
during qualification study to validate the
same.

Fluctuations in
temperature during

41. | sterilization sterilization hold Yes Sterilization process out of No NA High

Equipment Construction

Internal Surface
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QUALLTY ASSURANCE DEPARTMENT

RISK ASSESSMENT FOR HPHV STEAM STERILIZER

Process - GMP Justification Other Risk - Risk RESCITHIE) Status
S.No. Risk Risk Justification
steps/ component (5) type Level S . . Test of RA
1) @ 3) Yes/ No ©) (7 @®) Mitigation Method Residual risk Document | (10)
4) (9a) level (9b)
(90)
Sterilization ) ) = Metallic critical contact surfaces shall be
Chamber The material of internal constructed of 316 grade stainless steel or
mij'US'Ve dOOf(Sj surf_a:pe ) SUChh bas better, electro polished, orbitally welded.
and connected | sterilization chamber . . R -
equipment  in | connected parts/ P P p oy
di . declarations.
irect contact | contact parts is not i
with chamber, | suitable. = Supporting structure and non-contact parts
piping shall be made up of SS 304 or better.
= Gaskets and O-rings coming in direct/
indirect contact surfaces of clean utility
| | pipelines/ chamber shall be made up of food
; Polymeric  materials - rade polymeric materials only and shall be
Polymeric i May lead to indirect . grace poly! yar
43. materials are not compatible and Yes contamination of product. No NA High high temperature and pressure resistant. Acceptable 1Q
are not replaceable .
= Easy change of gaskets should be possible.
» Food grade polymeric material certificate/
declaration have to be provided by vendor.
= All welds shall be orbitally welded, ground
finished and properly labelled with ID No.,
passivated
) _ Weld  joints  not Uneven 'and m_1proper|y ground ) * 100% Boroscopy shall be performed.
44. | Welding Joints grounded properly and Yes weld joints will form a space No Na High ] Acceptable 1Q
are not passivated for dust accumulation * Manual TIG welding should be performed,
where orbital welding is not possible.
= Boroscopy CD/ Weld reports/ certificate/
declaration have to be provided by vendor.
Sterilization
. . = Internal surface roughness, Ra < 0.8 um,
Chamber o May lead to improper cleaning proven by certificates/ declaration for metal
45 inclusive doors | Suyrface finishing ves | Of the surface which will lead No NA Hih parts Accentable 10
| and connected | insufficient to  microbial growth or 9 ) P
parts / particulate contamination. = Crevice free smooth, rounded corners &
equipment in smooth surface.
direct  contact
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QUALLTY ASSURANCE DEPARTMENT

RISK ASSESSMENT FOR HPHV STEAM STERILIZER

Process - GMP Justification Other Risk - Risk RESCITHIE) Status
S.No. Risk Risk Justification
steps/ component (5) type Level S . . Test of RA
1) @ 3) Yes/ No ©) (7 @®) Mitigation Method Residual risk Document | (10)
4) (9a) level (9b) (90)
with  chamber,
piping
External Surface
External surface of Supporting structures and frames installed
46. | Surface equipment is not Yes m?tlaﬁ?g;g;:e clean room No NA Medium | inside clean rooms shall be made up of SS Acceptable 1Q
suitable 304 or better grade stainless steel.
- External surface should be free from sharp
External finish of May lead to the microbial edges, corners, crevices etc., all metallic
47. | Finishing e?;u;;rrnent is not Yes growth No NA Medium external surface shall be matt or mirror Acceptable 1Q
proper. finished.
Utilities
= PRV/ Pressure switch/ transmitter shall be
b Steam quality not provided at pure steam inlet line for
18 f;:satreea{g adequate  / steam | | Sterilization out of validated No NA Hioh monitoring and _controlling of steam |
: f:)hamber pressure conditions not procedure 9 pressure, along with alarm provision. P IQ & 0Q
adequate. = Pure Steam supply to the equipment shall
be qualified.
= Pure Steam heating capacity
Too much condensate shall be decreased. Moisture separator along with Steam trap
49. | Pure Steam in the pure steam Yes = Goods shall become wet. No NA High assemblies shall be installed at the pure steam Acceptable 1Q
supply to the chamber « Sterilization cycle out of supply at suitable points.
validated procedure.
Inefficient vacuum level & . . .
Low/ No soft water for jacket cooling; sterilization ) Pressure SWItCh/. transn_utter shall be_ provided
50. | Soft Water vacuum pump and Yes rocess  out of validated No NA High at Soft water inlet line along with alarm Acceptable 1IQ & 0Q
jacket cooling grocedure provision in case of low pressure.
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RISK ASSESSMENT FOR HPHV STEAM STERILIZER

inappropriate

heat resistant.

= All labelling shall be done in English

language and according to P&ID.

Process - GMP Justification Other Risk - Risk RESCITHIE) Status
S.No. Risk Risk Justification
steps/ component (5) type Level S . . Test of RA
1) @ 3) Yes/ No ©) (7 @®) Mitigation Method Residual risk Document | (10)
4) (9a) level (9b) (90)
Low/ No chilled water Chamber cooling process after Pressure switch/ transmitter shall be provided
51. | Chilled Water Yes e 9P No NA High at Chilled water inlet line along with alarm Acceptable 1Q & 0Q
for the process sterilization shall be affected. L
provision in case of low pressure.
- PRV/Pressure switch shall be provided at
52. | Plant steam Low/ No plant steam Yes Ster llization cycle —out  of No NA High Plant steam line along with alarm provision in Acceptable 1Q & 0Q
for the jacket validated procedure
case of low or No pressure.
PRV/ Pressure switch/ transmitter should be
. . Equipment operation will be . provisioned at compressed air inlet to monitor
53. | Compressed air | Insufficient pressure Yes disturbed No NA High & control compressed air pressure along with Acceptable 1IQ & 0Q
alarm provision.
Cleaning
= The design of the complete equipment shall
| Gy b e || scoumuon o pares | g el sy oot
54. | Cleaning f let Yes contamination of articles orr No NA High ’ Acceptable 1Q
or complete clean room possible = All bolts, nuts on the exterior part of
equipment. equipment shall be of clean room design,
for e.g. provided with dome nuts, etc.
= Unique identity number/ flow direction
should be provided on components/ media,
beli i operator panel, etc. (e.g. according to
. Labeling 0 . —— P&ID)
Labeling of - Prerequisite for qualification & -
55. components components/ - media Yes maintenance No NA Medium |, Labels affixed on the equipment should be Acceptable 1Q

PLC/ Control System
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Process - GMP Justification Other Risk - Risk RESCITHIE) Status
S.No. Risk Risk Justification
steps/ component (5) type Level S . . Test of RA
1) @ 3) Yes/ No ©) (7 @®) Mitigation Method Residual risk Document | (10)
4) (9a) level (9b)
(90)
= The System shall be PLC based and fully
56, | Process Process parameters are Possibility of human error leads N NA Hioh automatic. Accentabl 10 & 0Q
. ioh i 0 i cceptable
automation not ) controlled Yes toa process which is not g = The equipment shall control & detect P
automatically. validated failure mode automatically.
. Process / process status Operating personnel must have MMI shall be prowd_ed with adequate display
Man-machine - . and clean room suitable key board/ Touch
57. not visible for Yes knowledge on the process No NA High - . Acceptable 1Q
Interface operating personnel status screen for operation and entering process
p gp . parameters.
58, Man-machine plspl_ay language not Yes Pre-regmsne for _the GMP No NA High The I_anguage on the display of MMI shall be Acceptable 00
Interface identified. compliant operation English language.
Manmachine Monitoring of GMP . N(I)(;giltt)?e:mg of GMP relevant data should be
59. relevant data  not Yes Basic GMP requirement No NA High P . S . . Acceptable 0Q
Interface possible = Printout facility shall be available with fade
proof prints.
= Data backup for process data shall be
provided (electronic recording, 21 CFR part
Basic GMP requirement; 11 compliant).
60 Man-machine Recorder failure Yes Critical process parameters & No NA Hiah = Diagnostic function test for the same shall Acceptable VS%’;;;S &l
" | Interface batch report might not be saved g be carried out as part of qualification P SOP
and printed. activity.
= Routine backup for process data shall be
performed as per SOP.
= Failure of set parameters should get
indicated as alarms and necessary
Control system does interlocks should be in place.
PLC/ Control ; Process optimization and ; = Alarm shall be provided in case any critical 0Q &
1. fail Y AR . N NA High A |
6 system not detect failures and ® | validation is not possible ° '9 instrument/ sensor is not working properly, ceeptable PQ

generate alarms

loss of communication or broken wire.

= Batch records / print outs shall be defined
during qualification.
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Risk Risk Control (9) Status

Level AT . . Test of RA
Mitigation Method Residual risk Document | (10)

®) (9a) level (9b) =

GMP P .
Process . p Justification Other Risk P
S.No. steps/ component Risk Risk Justification

() type
1) @ 3) YE(SL{)NO ®) 7)

= Operator settings shall remain unchanged
and restored after emergency stop/ power
failure;
= Alarm message;
= On power failure equipment should come
. Unsafe if start to rest to protect operator, equipment itself
62. SPLStCeéqcoerI epr?]\gfreﬁélu;% Yes | Process out of specification Safety automatically ~ on High & the articles. Acceptable
Y gency stop restoration of power = Provision of UPS to the control system.

= Machine shouldn’t start automatically
without operator intervention after incident.

1Q, 0Q
& SOP

= SOP for “Operation and Maintenance of
HPHV Steam Sterilizer” should mention
action to be taken in case of power failure.

. = Status parameters should remain displayed
Process for the particular at each process stage.

5 I_S%I/T]Cmtrol Slt s:;s parameters not Yes product at particular stage can’t No NA High . . Acceptable oQ
4 be regulated easily. = Alarm shall also be visualized along with

the fault displayed.

63.

Accessibility to | Parameter settings not

64. PLC identified universally

Yes Basic GMP requirement No NA High Parameters settings shall be in numeric only. Acceptable oQ

* Input/ Output test implementation during
qualification activities

= The system should contain all necessary
protection devices to ensure that the
equipment and article remain in safe
condition.

= Control system software backup should be
provided by the vendor.

. Correct function of control
65. PLC/ Control Malfunction of control Yes system is a basic requirement No NA High

Acceptable 0oQ
system system for GMP-compliant operation
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S.No Process Risk (IBQ':QIE Justification Other Risk Justification Risk RO Clemzel (&) Status
gl | EmPe: @) Yes/ No ©) type @ Pae Mitigation Method Residual risk | - 1ot [ Of RA
@ I (6) ®) g Document | (10)

(9a) level (9b) (90)

PLC Clock verification shall be performed

during qualification.
66 PLC / Control Time measurement Yes Process cannot be carried out Time synchronization of system clock shall

. - - No NA High be done with centralized server clock. Acceptable 0Q&
system works incorrect using validated parameters.

SOP
Time verification of the system clock shall
be performed at frequent intervals as per
SOP.

PLC shall be equipped a minimum of
following different cycles -

» Chamber Leak test cycle.

» Hot Leak Test

» Chamber Pressure Leak Test

) o Wastage of the > Bowie Dick Test _ _

67. | PLC/ Control in same manner, even No No impact on sterilization Operational | utilities, not required | Medium » HPHYV process with hot air dr_ylng )
system when the different task process or components. in the operation. > Stan_dard process for liquid load with

is required. cooling. o o
» Heating and sterilization of air filter and
final hot air drying.

The machine operates

Acceptable 0oQ

= Creation and saving of multiple recipes for
each sterilization process should be
possible.

= Minimum 3 level password protection shall
be provided for the system.

» Level 1: Operator

» Level 2: Supervisor
PLC / Control No protection of PLC

» Level 3: Admin/ Manager
system Z?alr?st manipulation Yes Basic GMP requirement. No NA High » System shall allow only authorized users to Acceptable 0oQ
changes.

access system and change parameters.

= All users shall be provided with unique
passwords.

= Audit trail facility shall be provided for the
control system.

68.

Measuring Instruments
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S.No Process Risk (IBQ':QIE Justification Other Risk Justification Risk RESCITHIE) Status
"\ |steps/ component (5) type Level AT . . Test of RA
1) @ 3) Yes/ No ©) (7 @®) Mitigation Method Residual risk Document | (10)

4) (9a) level (9b)
(90)
Measuring Instruments installed should
have suitable measuring range.
Measurin Measuring Instruments Operational range of measuring instruments
69. Instrumengts not suitab?e Yes Improper measurements No NA High shall be greater than equipment’s working Acceptable 1Q
range.
Measuring  Instruments  should  have
appropriate accuracy.
Measuring instruments shall be calibrated,
Measufin Measuring instruments Non-calibrated measuring traceable to national or international
70. instrumen%s not calibrgte d Yes instruments may lead to false No NA High standards. Acceptable 1Q
machine functions Re-calibration of instruments should be
possible.
Mounting of instruments should give the
GMP relevant Defective instruments must be possibility for dismounting and
measurement Instruments cannot be . . replacement.
71 . di d Yes dismounted for exchange and No NA High ’ ) Acceptable 1Q
Instruments Ismounte calibration Constructional solution: easy access for re-
calibration activities shall be provided.
Maintenance
Machine shall be easy to maintain.
Preventive maintenance procedure shall be
provided by the vendor.
72. | Maintenance Malfunctions due 10 | yoo | Basic GMP requirement No NA High The unit should contain necessary protection | - acceptaple 1Q &
worn parts devices to ensure that the equipment & the SOP
article remain in a safe condition.
Preventive maintenance SOP shall be
prepared.
Pumps failure
(Vacuum pump, e . . .
73. | Pumps Recirculation  pump Yes Sft_?nllzgtlon process will be No NA High Alar:‘n S?al! be provided in case any pump Acceptable 00
and Soft water affected. overload/ trips.

discharge pump)

Environment & Safety
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Process - GMP Justification Other Risk - Risk RESCITHIE) Status
S.No. Risk Risk Justification
steps/ component (5) type Level S . . Test of RA
1) @ 3) Yes/ No ©) (7 @®) Mitigation Method Residual risk Document | (10)
4) (9a) level (9b) (90)
= Electrical systems = All electrical systems shall be tested for
are not verified for safety and shall be provided with safety
i safety. i markings e.g. C.E. marking.
74, Electrical y No Itw_ll_l no_t affect the EHS May lead to an Medium .9 g g Acceptable 10
system = Earthing not sterilization process accident = Electrical parts shall be covered. Proper
provided for earthing shall be provided for the
equipment. equipment.
Emergency stop
Instantaneous stopping . function is required .
75. | Emergency stop | of the equipment not No D0e§ not have any impact on EHS for equipment, High Emerg_ency stop shal_l be |nstal_le_d on Acceptable 1Q & 0OQ
- quality of the product accessible area, along with alarm provision.
possible personnel and
product protection
More noise is High noise may
76. | Noise level prot_iuced by_ the No D0e§ not have any impact on EHS cause deafness and | Medium Noise level shall be_below 75 db at a distance Acceptable 0Q
equipment during the quality of the product anxiety of 1 m from the equipment.
operation.
All moving & electrical parts shall be
Moving & | Moving & electrical Does not have any impact on : covered properly.
. electrical parts parts are not covered. No quality of the product EHS Operator safety Medium Warning stickers should be affixed on all Acceptable 1Q
moving components.
The door closing buttons shall be provided
on both sterile and non-sterile sides and
Safet isk ‘ doors should be closed only when the button
Door Some material is stuck No impact on components, as oae?a):or orrlsdama g is kept pressed. If button is released the door
78| movement in between doors while No process will not start until doors Safety top article which gis High shall reverse its movement and reopens. Acceptable 10& 0Q
closing are properly closed. stuck in between Photocells shall be provided at the end
portion of door movement to reverse door
movement in case something is stuck in
between while door closing.
Leakage in wall in
which  sterilizer s Clean room  contamination Bio-seal barrier panel shall be installed
79. | Autoclave wall integrated,  between Yes possible No NA High between sterile room side and non-sterile side Acceptable 1Q

clean room class C and
class A/B area

to provide leak proof seal.
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S.No.
)

Process
steps/ component

@

Risk
(©))

GMP
Risk
Yes/ No
()]

Justification

®)

Other Risk
type
(6)

Justification

@

Risk
Level

®)

Risk Control (9)

Status

Mitigation Method
(9a)

Residual risk
level (9b)

Test
Document
(9¢c)

of RA
(10)

80.

Heating

Excess heating &
Excess pressure

No

Doesn’t have any impact on

quality of the product.

EHS

Environmental &
operator safety
hazards.

Medium

Temperature & Pressure limit for the
resistance of the equipment shall be defined.

A safety thermometer, connected to
independent chamber temperature probe &
equipped with independent digital display
shall be provided. If during process, the
temperature in chamber goes above safety
temperature  (max. set level), the
thermometer shall lock pure steam &
compressed air supply to the chamber.

Elevated pressure in chamber or jacket shall
be alarmed leading to the opening of the
safety valve and closing of steam and
compressed air inlet valve.

Warning stickers on all hot surfaces shall be
provided to protect personnel, product and
equipment.

Acceptable

IQ & OQ

81.

Pure
Steam/Plant
Steam

High Pure Steam /plant
steam Pressure

Yes

Sterilization out of validated

procedure

EHS

Environment &
Personnel safety
hazards

High

Pressure regulated valve shall be installed
on pure steam & Plant steam inlet line.

Pressure gauge shall be provided on pure
steam & plant steam inlet line for
monitoring.

Safety valve shall be provided in chamber &
jacket in case of high plant steam & pure
steam pressure.

Acceptable

82.

Heating

High emission of heat

Yes

Disturb
temperature.

clean

room

EHS

Environment &
Personnel safety
hazards

High

Complete insulation shall
around chamber.

be provided

= SS 304 cladding shall be provided over

complete insulation.

The design shall ensure that the temperature
on the external surface is NMT 55°C.

Acceptable

1Q & 0Q
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Process - GMP Justification Other Risk - Risk RESCITHIE) Status
S.No. Risk Risk Justification
steps/ component (5) type Level S . . Test of RA
1) @ 3) Yes/ No ©) (7 @®) Mitigation Method Residual risk Document | (10)
4) (9a) level (9b) (90)
Insulation material not Insulation material used shall be rock wool
83. | Insulation suitable Yes Leads to contamination No NA High and covered with completed welded SS304 Acceptable 1Q
cladding.
Various utilities like compressed air supply,
pure steam, plant steam, chilled water and
. Failure  of  utility Process parameters may get High pressure may . soft water are interlocked with the process
84. | Utility supply is not indicated Yes | isturbed EHS cause accident High and any failure is indicated by alarm. Acceptable oQ
Process shouldn’t start if any utility is not
available.
Documentation
All end-users have to be trained on SOPs.
Training of SOPs has to be documented.
85. | User ;aatjilnttyenaggsratlon & | ves rSeOEisremeirte basic ~ GMP- No NA High Training on the job of end users by vendor. Acceptable PSQO |§L
q Training on operation, setting parameters,
troubleshooting & maintenance related
activities.
Operation SOP does Sy;t]en;l operattiondSOP she:jll be reviewed
; with all aspects and approved.
86. | User _noft cc:_ntam dproper Yes éJse'r_ may make a wrong No NA High Acceptable oQ
information - and - user ecision. Vendor support shall be taken for
may operate system. completion of all stages of the qualification.
System shouldn’t start without password.
Unauthorized  person Untrained persons may damage Physical entry to equipment room shall be
87. | User tries to start/stop the Yes the system or product quality No NA High restricced  OR Acceptable 1IQ & 0Q

system

may be affected.

Key switch should be provided for operation
of the system
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Process n (Ehals Justification Other Risk N Risk RESCITHIE) Status
S.No. Risk Risk Justification
steps/ component (5) type Level L . . Test of RA
@) ) 3) Yes/ No ®) (7 ®) Mitigation Method Residual risk Document | (10)
4) (92) level (9b)
(90)
Following documents shall be provided by
vendor (in English):
= DQ/FS, IQ and OQ documents
= Welding certificates/ declaration along with
welder qualification certificate.
= Material certificates & surface finish reports
* O&M manual
Technical Adequate technical = Calibration certificates of all instruments
88. | Vendor documentation ~ from Yes documentation is basic GMP No NA High = Bought out components manual Acceptable 1Q
vendor not adequate requirement « Software backup
= Parts list (sufficient details - part no.,
supplier, type etc.)
= Drawings (P&ID, GA, Power wiring etc.).
= Certificates of bought out components.
= Filter certificates
= Hydrotest certificates
= Disaster recovery procedure
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8

10

Summary & Conclusion:

e The Risk Assessment was performed to establish the design parameters of the equipment so as to meet the desired
performance of the equipment i.e. Steam Heat Sterilizer (Autoclave).

e The critical risks pertained to GMP and other than GMP, were analyzed with justification and mitigation
procedures.

e For each recognized GMP-risk and other than GMP risks, necessary measures are defined. Organizational
measures, like SOPs, are also possible measures for special GMP-risks. The availability of these SOPs will be
checked during the performance of the OQ.

e The risks where conceptual procedures shall be employed, standard operating procedures (SOPs), Preventive
maintenance schedules, Certificates and related documents indicated as mitigation procedures shall be ensured at
respective test points

“It is concluded that the Risk Assessment performed for the equipment will prevent the risk of failures of critical
parameters during, design commissioning, installation, operation and performance of the equipment”.

Abbreviations:

EU-GMP : European — Good Manufacturing Practice
EHS . Environment Health Safety

PID . Proportional Integral Derivative
TIG . Tungsten Inert Gas

GMP . Good Manufacturing Practice
PTFE . Polytetrafluoroethylene

HPHV . High Pressure High Vacuum
SIP . Sterilization in place

RA : Risk Assessment

Ra : Roughness Average

P&ID . Process/ Piping & Instrumentation Diagram
PLC : Programmable Logic Controller
MMI : Man Machine Interface

CFR . Code of Federal Regulations
UPS . Uninterrupted Power Supply
CE . Conformité Européene

db . Decibel

DQ : Design Qualification

FS . Functional Specification

1Q . Installation Qualification

0oQ . Operational Qualification

PQ . Performance Qualification
O&M : Operation and Maintenance
GA : General Arrangement
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